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Abstract  
Background: Sleep disturbance in midlife women has been studied extensively, although less is 
known about sleep after menopause. This study examined the relative impact of socio-
demographics, modifiable lifestyle factors, and health status on sleep disturbance in post-
menopausal women from Queensland, Australia.  
Methods:  The longitudinal Healthy Aging of Women (HOW) study examines health-related 
quality of life (HRQOL measured by SF-12
©
), chronic illness, modifiable lifestyle factors such 
as physical activity, alcohol consumption, smoking, and sleep disturbance (General Sleep 
Disturbance Scale, GSDS ≥ 43 represent poor sleep) in midlife and older women from low and 
high socio-economic, rural and urban areas of South-East Queensland, Australia. This paper 
presents cross-sectional data from the 322 women, aged 60-70 years, participating in the HOW 
study in 2011.  
Results: For women in this study, sleep disturbance was relatively common, with 23% (n = 83) 
reporting poor sleeping (GSDS ≥ 43). Sleep disturbance scores were strongly correlated with 
being unemployed or on a disability support pension (β = 18.69, P < 0.01), sedentary lifestyle (β 
= 23.84, P < 0.01), and lower mental (β = -0.60, P <0.01) and physical health-related quality of 
life scores (β = -0.32, P = 0.01), and these variables explained almost one third of variance in 
sleep disturbance scores (ηρ² = 29%). 
Conclusions: Multivariable analysis revealed that sleep disturbance was correlated with physical 
and mental health-related quality of life, disability, and sedentary lifestyle, but not other lifestyle 
and socio-demographic characteristics. It may be however, that modifiable lifestyle factors may 
indirectly impact on sleep by influencing health status.  
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Introduction  
Adequate sleep is essential for the maintenance of good health and general well-being. 
Numerous studies have shown that poor sleep quality and altered sleep duration are associated 
with a variety of negative health outcomes.
1-6
  Indeed, frequent sleep disturbance has also been 
associated with obesity, heart disease
7
 and myocardial infarction, 
2,5
 stroke,
2
 cancer-related 
mortality, 
8
 diabetes, 
2
 depression, 
9
 and generally poor quality of life. 
10
 
Although the research clearly indicates that sleep duration is important in promoting good 
health, a number of other sleep parameters are also important. 
4
 For example, Cappuccio and 
colleagues suggest that both subjective sleep quantity (too much and too little) and subjective 
sleep quality predict risk of diabetes and heart disease, although the mechanisms behind this 
relationship differ depending on the type of sleep disturbance. 
1,2
  Still others have reported that 
excessive sleepiness associated with insufficient sleep or sleep disorder possibly increase ones 
risk of illness or injury. 
11
 
Recently, research has revealed gender differences in sleep disturbance.  For example, 
women report more sleep problems like insomnia and general sleep disturbance than men.
10,12
  
Research also suggests that hormonal changes throughout a woman’s life, particularly during 
menopausal transition, 
13
 and for several years after menopause, 
14
 may influence her level of 
sleep disturbance. More specifically, fluctuations in oestrogen and progesterone levels during 
menopause are frequently associated with sleep-related complaints. 
15,16
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Although hormonal changes clearly play a role in sleep related complaints, it is likely 
however, that a variety of other factors also play a significant role. According to Ameratunga and 
colleagues, sleep disturbance is not only associated with vasomotor symptoms, and changing 
hormone levels, but also other complaints like mood disorders, medical co-morbidities,
17
 
ageing,
12
 and modifiable lifestyle factors that include such things as exercise and body weight as 
well as smoking and intake of caffeine and alcohol.
18
 
Clearly, sleep disturbance in women is associated with a variety of factors although the 
extent to which factors influence sleep disturbance may be difficult to determine. One of the 
limitations of current literature is the lack of understanding related to sleep disturbance after 
experiencing menopausal transition. Research suggests that women’s risk of insomnia increases 
with age,
12
 although so too may potential correlates of sleep disturbance like mental decline, 
19
 
modifiable lifestyle factors like increased BMI and sedentary lifestyle, 
20
 and increased chronic 
illness.
21
. It is evident that more research is needed to better understand the specific issues 
associated with sleep disturbance in women after menopause. This paper examines sleep 
disturbance in a random sample of women aged 60-70 years from Queensland, Australia. For the 
purpose of this study, sleep disturbance was defined as the number of days in the past week 
women reported the following problems: difficulty initiating or maintaining sleep; poor quality 
of sleep; getting too much or too little sleep; waking early; daytime sleepiness, or; self-
medicating to assist sleeping. 
22
  The specific aim of this descriptive study was to determine the 
extent to which sleep disturbance was correlated with: (1) Socio-demographic factors; (2) 
Modifiable lifestyle factors; (3) Poor health status and chronic illness.   
 
Materials and Methods 
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Study design and participants  
 This paper presents results from the Healthy Aging of Women (HOW) Study, 
which examines health-related quality of life (HRQOL), chronic illness, and modifiable lifestyle 
factors in midlife and older women from low and high socio-economic, rural and urban areas of 
South-East Queensland, Australia. Women were recruited at random from the electoral roll in 
2001 and have been followed for 10 years (data collected in 2001, 2006 and 2011). Recruitment 
strategies and response rates are detailed elsewhere. 
23-27
 This paper presents cross-sectional data 
collected in 2011 from 322 women aged 60 to 70 years (Time 1 to 3 response rate 36.3%, 
322/886). Ethical approval was granted from Queensland University of Technology Ethics 
Committee prior to commencing data collection.   
Measures 
 Data were elicited from participants through a structured questionnaire that gathered 
information on socio-demographics (age, marital status, educational attainment and employment 
status), self-reported sleep disturbance, modifiable risk factors and health-related quality of life. 
In addition, participant’s postcodes were used to group participants into urban (centres with a 
population of 100,000 or more) and rural (non-urban “regional” geographic areas) areas of 
Queensland. 
28
  
Sleep disturbance 
 The dependent variable in this analysis was self-reported sleep disturbance which was 
measured using the General Sleep Disturbance Scale (GSDS). 
22
 The GSDS is a 21 item 
instrument which assesses symptoms of sleep disturbance in the past week (ranging from 0 “not 
at all” to 7 “everyday”). The instrument includes items related to a number of general sleep 
issues which are summed to form 7 subscales: 1) sleep initiation or latency; 2) sleep 
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maintenance; 3) quality of sleep; 4) quantity of sleep; 5) early waking; 6) daytime sleepiness, 
and; 7) self-medication to assist sleeping. Each subscale has a range from 0-7, with scores 3 or 
higher indicating significant sleep problems on 3 or more nights per week .
29
  More specifically, 
sleep initiation was assessed by asking participant’s to indicate the number of days per week that 
they had difficulty getting to sleep, while sleep maintenance was examining by assessing the 
number of days in the past week where participants woke mid-sleep and/or woke too early in the 
morning.  
The 21 items in the GSDS are also summed to yield an overall sleep disturbance score 
ranging from 0 “no disturbance” to 147 “extreme disturbance”; scores ≥ 43 representing poor 
sleep.
22,30
 The GSDS has been used in a variety of clinical and population based samples 
including pregnant and post-partum women, cancer patients and their caregiver, HIV positive 
women, and shift workers. 
22,31-37
 The Cronbach's alpha for the GSDS in this study was 0.79.  
Modifiable lifestyle factors 
 Modifiable lifestyle factors included level of physical activity, alcohol intake, caffeine 
consumption, smoking status, and body mass index (BMI). 
27
 BMI was calculated using self-
reported weight and height which was grouped according to WHO International Classification of 
adult weight (i.e., between 18.50 - 24.99 being in the normal weight range, 25 to 29.99 being 
overweight, and ≥ 30.00 being obese). 38 Two women had a BMI < 18.5 and were excluded from 
the analysis.   
Items about alcohol and tobacco use, consistent with questions developed by Australian 
Institute of Health and Welfare, National Drug Strategy Household Survey, 
39
 assessed past and 
current patterns of use. Specifically, participants were asked about amount and frequency of 
alcohol consumed in the past 7 days. Women were also asked if they had ever smoked cigarettes, 
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to estimate the number of cigarettes smoked per day, and the number of years they reported 
being a cigarette smoker. Finally, were asked to estimate the number of caffeine-containing 
beverages consumed per day. These continuous variables were not normally distributed, 
therefore three categorical variables were created: (1) Smoking (never/in the past/currently); (2) 
alcohol consumption (not currently/occasionally/regularly), and; (3) caffeine intake (within 
normal limited/outside normal limits).  
Physical activity was measured using the Seattle Physical Activity questionnaire (SPA), a 
questionnaire developed for the Seattle Midlife Women’s Health Study. 26,40,41 The instrument 
consisted of three self-report scales relating to general daily activity, exercise and rating of 
overall level of physical activity.
27
 General daily activities included a number of activities like 
housework, caring for children, shopping but not exercise. Information about exercise were 
obtained by asking women “During the past month, how many times did you exercise for at least 
15 minutes at a time?”, and; overall level of physical activity was measured on a scale of 0-10, 
“0” being “no physical activity at all” and “10” being “extremely active”.   
Menopause 
The evidence suggests that peri-menopausal women have increased sleep disturbance 
compared with pre-menopausal women, and that some menopausal symptoms may persist for 
several years after menopause. 
14
 Women in this study were aged 60-70 years and all were post-
menopausal (i.e., they had not had a menstrual period for 12 months or more), though the time 
from onset of menopause varied. To adjust for this, age in years at time of onset of menopause 
was also included in the analysis.  
Health  
SLEEP DISTURBANCE IN POST-MENOPAUSAL WOMEN 
 8 
 
 Health-related quality of life (HRQOL) was measured using the Medical Outcomes Study 
Short Form 12 (SF-12
®
). 
42
 The SF12 measures physical and mental health 
43
and has good 
reliability. 
44-48
 The instrument has also shown good validity when compared to the longer 
Medical Outcomes Study Short Form 36 (R
2
 = 0.90 for physical health [PCS] and R
2
 = 0.94 for 
mental health [MCS] subscales).
42
  The SF-12 was summed using standard scoring procedure, 
49
 
and transformed into physical and mental health component summary scales to determine their 
relative impact on sleep disturbance.   
The number of chronic illnesses was calculated by summing past diagnosis with the most 
common causes of disease burden in Australian women. This variable included past diagnosis 
with ischemic heart disease, stroke, breast cancer, non-insulin dependent diabetes mellitus, and 
depression. 
50,51
 Additionally, arthritis and osteoporosis were included because of their 
propensity to cause pain and sleep disturbance. 
52,53
 The variable yielded a score with a possible 
range from 0-7, indicating diagnosis with any one or more of the above conditions.  
Data analysis 
 All analyses were performed using SPSS (Statistical Package for the Social Sciences) 
version 19.
54
  Descriptive data are expressed as frequency counts and percentages, or as means 
and standard deviations (SD). Bivariate associations were analysed using χ2 tests, t tests (two 
groups) and one-way Analysis of Variance (ANOVA) for the three groups of women categorized 
by weight (normal, overweight, obese). Pearson correlation coefficients were used to test the 
linear relationships between normally distributed continuous variables. The level for significance 
was set at α = .05 or 95% CI.  
Data were collected from 350 women in 2011, however, where values were missing from 
more than one instrument, or from key independent variables, participants were excluded from 
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the final multivariable analysis. Overall, information from 28 participants were omitted on this 
basis.  
Before undertaking multivariable analysis, data were examined for missing values and 
collinearity. Among the 322 completed surveys, there was a small amount of randomly missing 
data (<1%) from the GSDS, MCS or PCS instruments and in these instances, data were replaced 
with mean substitution. 
55
 Collinearity diagnostic tests were also performed and results showed 
low levels of collinearity (Variance Inflation Factor (VIF) < 10 and tolerance > 0.10).  
To examine the relative contributions of demographic characteristics, modifiable lifestyle 
factors and health status on sleep disturbance, linear models were fitted. Variables were grouped 
together by blocks and added incrementally to determine the relative impact of demographic 
characteristics (model 1), modifiable lifestyle factors (model 2), age at onset of menopause and 
chronic illness (model 3), and physical and mental health-related quality of life (model 4) on 
sleep. The final model included all variables (socio-demographics, lifestyle, and health status) to 
determine the extent to which they were associated with sleep disturbance.  
Results 
Sample description 
 The socio-demographic characteristics of participants are shown in Table 1. The average 
age of women was 65 years (SD = 2.8). Over three-quarters of the sample were Australian or 
New Zealand born (86.8%, n = 295), 55.0% were retired, 24.6% were working and 16.6% 
performed domestic duties. Around half (52.8%) had completed junior school or less, and similar 
proportions of women had completed secondary school (13.6%), a diploma or certificate course 
(16.8%) or a bachelor degree (16.8%). Most were married (72.9%), 22.9% were divorced or 
widowed and 4.1% of the sample had never married. With regard to income, 21.8% were from 
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low income households (<$20,000AUD per annum), 68.5% were middle income ($20-
80,000AUD), and 9.7% were high income households (>$80,000AUD).  
The modifiable lifestyle factors of interest are presented in Table 1. Overall, 68.0% were 
overweight or obese, 7.7% currently smoked cigarettes, and one-quarter (25.1%) had not 
exercised in the past month. Participants were asked about their general activity levels (excluding 
exercise). Around 2.9% reported a sedentary lifestyle, 27.1% were mildly active, 57.4% were 
moderately active and 12.6% reported being very active. Overall, the average age at menopause 
was 49 years (SD = 6.4).  
Women indicated whether they had been diagnosed with heart disease, stroke, breast 
cancer, type-2 insulin diabetes, depression or arthritis; 28.0% reported two or more of these 
conditions, 33.4% reported one chronic illness and 38.6% reported no past diagnosis. Health-
related quality of life scores are also reported in Table 1; the mean MCS score was 55 (SD = 6.9) 
and the mean PCS score was 47 (SD = 9.1).   
GSDS scores in this study were normally distributed, with standardised skewness 
coefficient, standardised kurtosis coefficients along with other distribution indices, within 
accepted range (Skewness = 0.78, SE = 0.13; Kurtosis = 0.41, SE = 0.26). The mean GSDS score 
was 32 (SD = 19.0), and 23.7% (n = 83) of women were above the threshold for poor sleeping 
(GSDS ≥ 43). Interestingly, early waking (M = 2.7, SD = 2.6; 43.5% had a mean of ≥3) and 
reduced sleep quality (M = 2.5, SD = 1.9; 51.4% had a mean of ≥3) were relatively common. 
Even more common was sleep maintenance (M= 4.2, SD = 2.5; 67.1% had a mean of ≥3), with 
the average score being consistent with “poor sleeping” based on established DSM-IV criteria 
for insomnia (mean of ≥3).  
[Insert Table 1 about here] 
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 Sleep disturbance was compared across a range of socio-demographic and modifiable 
lifestyle variables.  Bivariate analysis suggested that women who were unemployed or on a 
disability support pension reported more sleep disturbance (GSDS scores ≥ 43 = 72.7%, n = 8), 
compared with women who were retired (24.9%, n = 48), performing domestic duties (21.4%, n 
= 12) or employed outside the home (16.9%, n = 15) (χ2 (3) = 14.56, p < 0.01). GSDS scores also 
differed by income, with women in the low- and high- income brackets reporting more sleep 
disturbance (37.7%, n = 26 and 41.2%, n = 14 respectively) than middle-income women (16.4%, 
n = 36) (χ2 (2) = 18.88, p <0.01). Similarly, 29.0% (n = 56) of urban women reported GSDS 
scores ≥ 43 compared with 17.2% (n = 27) of rural women (χ2 (1) = 6.05, p = 0.01). Poor 
sleeping was also more commonly reported by women born in outside Australia or New Zealand 
(42.5% vs. 24.5%) (χ2 (1) = 4.81, p = 0.03). Women who reported little or no general activity 
(excluding exercise) were more likely to report GSDS scores  ≥ 43 (36.4% and 77.8%) compared 
with women reported being moderately active (25.1%, n = 44) or very active (2.8%, n = 1) (χ2 
(3) = 29.09, p <0.01), In contrast, GSDS scores did not differ by marital status (χ2 (2) = 18.876, p 
<0.001), educational achievement (χ2 (3) = 0.50, p = 0.92), frequency of alcohol use (χ2 (2) = 
0.38, p =0.83), smoking history (χ2 (2) = 1.02, p =0.60), or excess caffeine intake (χ2 (1) = 0.08, 
p =0.77).  
 A correlation matrix between continuous variables is shown in Table 2. For women in 
this study, age was not correlated with level of sleep disturbance (r = -0.90, p = 0.09). In 
contrast, GSDS scores was positively correlated with chronic illness (r = 0.28, p <0.01), BMI (r 
= 0.12, p = 0.02), and sedentary lifestyle (r= 0.31, p <0.01) and negatively correlated with age at 
menopause (r = -0.17, p = <0.01), PCS (r = -0.29, p <0.01), MCS (r = - 0.29, p <0.01), and 
overall self-rated activity levels (r = -0.32, p <0.01).  
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[Insert Table 2 about here] 
The results of the linear regressions (beta coefficients and standard errors) provided 
information on the relative impact of independent variables on sleep disturbance (Table 3). 
Model 1 examined the correlations between socio-demographic characteristics and sleep 
disturbance and revealed that women who were unemployed or on a disability support pension 
reported more sleep disturbance (β = 25.41, p < 0.01). Model 2 included modifiable lifestyle 
characteristics and suggested that, in addition to unemployment, women who reported a 
sedentary lifestyle (were not generally active, β = 32.12, p < 0.01), and with low self-reported 
overall activity (β = -1.96, p < 0.01) had higher corresponding GSDS scores (variance explained 
(ηρ²) = 21%).  Model 3 also adjusted for chronic illness and age at onset of menopause. Data 
revealed that for every chronic illness diagnosis, sleep disturbance scores increased by an 
average of 2.68 of a standard deviation (p < 0.01) and suggested that sleep disturbance was more 
common in women who reported younger age at menopause (p = 0.02). The full model adjusted 
for all variables (socio-demographic characteristics, modifiable lifestyle factors, chronic illness, 
and physical and mental health) and explained 29% of the variance is sleep disturbance scores. In 
this model (Model 4), chronic illness was no longer significant. Interestingly, in the final model 
only being unemployed or on a disability support pension (β = 18.69, p = 0.04), sedentary 
lifestyle (β = 23.84, p < 0.01), PCS (β = -0.35, p < 0.01), and MCS (β = -0.60, p <0.01) were 
correlated with reduced sleep disturbance. More specifically, one standard deviation decrease in 
PCS and MCS scores would yield a 0.35 and 0.60 standard deviation increase in GSDS scores 
respectively.       
  
[Insert Table 3 about here] 
Discussion 
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 This study examined the correlates of self-reported sleep disturbance in post-menopausal 
women. For women in this study, sleep disturbance was relatively common. Indeed, around one 
in four of the women reported sleep disturbance consistent with the DSM-IV criteria for primary 
insomnia.
56
 Sleep disturbance of participants however, was less than what has been reported in 
breast cancer patients (mean difference -15.44, 95% CI -17.47—13.41, p <0.01)29 and female 
family caregivers of patients undergoing radiation therapy (mean difference -6.14, 95% CI -
8.17—4.11, p <0.01 and mean difference -9.24, 95% CI -11.27—7.21, p <0.01 respectively).57 
The research explored whether sleep disturbance was correlated with women’s socio-
demographic characteristics, modifiable lifestyle factors, or health status. Initial analysis 
suggested that women with greater levels of sleep disturbance were currently unemployed or on 
a disability support pension, had a higher BMI and sedentary lifestyle, were younger at 
menopause onset and more chronic illness compared with those with little or no sleep 
disturbance. After controlling for all variables, some of these salient factors were no longer 
significant because of confounding with each other, as was likely the case with chronic illness, 
BMI, health self-reports, and employment status (being on a disability support pension).  
For women in this study, sleep maintenance or mid-sleep awakening was the most 
commonly reported sleep disturbance dimension. Indeed, over half of the sample reported mid-
sleep awakening consistent with DSM-IV criteria for maintenance insomnia (56% reported mean 
of ≥3). Woosley and colleagues similarly reported that among women, increased number of 
awakenings frequently predicts self-reported sleep quality.
58
 It may be that altered sleep patterns 
during menopausal transition continue after menopause.  
General linear modelling enabled us to examine socio-demographic characteristics, 
modifiable lifestyle factors and health outcomes correlated with sleep disturbance. Interestingly, 
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being unemployed or on a disability support pension explained around 5% of the variance in 
GSDS scores while current general activity level was associated with 18% of the variance in 
sleep disturbance (Model 2). Possibly being on a disability support pension or doing little or no 
general physical activity are linked with an individual’s health status and their ability to 
successfully complete activities of daily life (role performance).  
Past diagnosis of chronic illness also failed to reach statistical significance in the final 
model. These results are in stark contrast with published data suggesting that sleep disturbance is 
associated with obesity,
59,60
 physical inactivity,
61
 chronic illness,
21
 and a number of other 
modifiable lifestyle factors.
20
 It may be that rather than chronic illness being associated with 
sleep disturbance, coping and subjective perceptions of health status are associated with 
increased sleep disturbance. Furthermore, in post-menopausal women, stress, anxiety, and 
depression are linked with increased obesity rates and sedentary lifestyle, 
62
 which may explain 
the lack of association with modifiable lifestyle factors and chronic illness but significant 
associations with mental health (MCS, ηρ² = 6%).  
General daily activity continued to be a significant correlated of sleep disturbance after 
the addition of health variables. The absence of physical activity may be a marker of health 
status, a sign of isolation, or related to depressive symptoms. Indeed, our findings suggest that 
for women in this study, the factors most likely to be associated with increased sleep disturbance 
were related with health-related quality of life (MCS and PCS), being unemployed or on a 
disability support pension, or sedentary lifestyle. Taken together, this would suggest that sleep 
disturbance in post-menopausal women may be secondary to quality of life and functional 
abilities (i.e., having a disability and reporting sedentary lifestyle)  and not to comorbidities or 
aging per se. 
63
 This is supported by others who have suggested that sleep disturbance is more 
SLEEP DISTURBANCE IN POST-MENOPAUSAL WOMEN 
 15 
 
common in the presence of poor health-related quality of life. 
10,64
  Moreover, it may be the 
strength of these relationships may have influenced correlations with the other variables in the 
model. 
There are some study limitations to be noted. First, although random sampling of the 
Australian electoral roll was used to select participants for the study, attrition over time may have 
influenced the representativeness of the sample. Although this sampling frame is acknowledged 
as a good way of obtaining a broad and diverse sample of Australian women, it is limited to 
Australian citizens who are more likely to have a permanent residential home than women born 
outside of Australia. Attrition also impacted on sample size. Indeed, the small sample size 
limited statistical analyses and prevented the authors from looking at specific subgroups, or 
effect modification on other variables.  Finally, the study was unable to establish causality. This 
study examined the factors that may have predicted sleep disturbance by accounting for the 
variance in self-reported sleep disturbance scale scores, but it may be that sleep disturbance 
preceded the predictive variables. Despite these limitations, the current study enabled exploration 
of a variety of factors associated with sleep disturbance in a relatively large sample of rural and 
urban women from Queensland, Australia.  
 
Conclusions 
 Although past research has suggested the importance of maintaining a healthy lifestyle in 
achieving good sleep, this study did not find that sleep was directly affected by most modifiable 
lifestyle factors; only sedentary lifestyle was associated with increased sleep disturbance at a 
multivariate level. In contrast, we found that women’s self-reported physical and mental health-
related quality of life, disability, and sedentary lifestyle determined women’s level of sleep 
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disturbance, although it is likely that personal demographic characteristics, lifestyle factors, and 
chronic illness may have influenced vitality and depressive symptoms.   
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TABLE 1. SAMPLE CHARACTERISTICS OF MIDLIFE AND OLDER AUSTRALIAN WOMEN   
Variables N
a
 % or M (SD) 
Demographic characteristics   
Mean age (SD) 343 64.8 (2.8) 
Country of birth (%)   
Australia or New Zealand 295 86.8 
Other country 45 13.2 
Marital status (%)   
Married or living with a partner 248 72.9 
Divorced, separated or other 78 22.9 
Single (never married) 14 4.1 
Highest educational achievement (%)   
Junior school or less 179 52.8 
Secondary school  46 13.6 
Diploma or certificate 57 16.8 
Bachelor degree or higher 57 16.8 
Employment status (%)   
Employed 83 24.6 
Performed domestic duties 56 16.6 
Unemployed or on a disability support pension 13 3.8 
Retired  186 55.0 
Income   
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Low (<20,000AUD) 74 21.8 
Middle ($20,000-80,000AUD) 233 68.5 
High (<$80,000AUD) 33 9.7 
Lifestyle factors   
BMI (%)
 
   
Normal   112 32.0 
Overweight   92 26.3 
Obese  146 41.7 
Smoking (%)
 
   
Never   231 66.0 
In the past  92 26.3 
Currently  27 7.7 
Exercise in the past month (%)   
5 or more times per week 90 25.7 
1-4 times per week 172 49.1 
None 88 25.1 
General daily activity levels (%)   
Very active 44 12.6 
Moderately active 201 57.4 
Mildly active 95 27.1 
Sedentary 10 2.9 
Alcohol consumption (%)   
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Not currently 95 28.5 
Occasionally   170 48.6 
Regularly   80 22.9 
Caffeine intake (%)   
Within normal levels (1-3 daily) 29 8.1 
Outside normal limits (<3 daily) 321 91.1 
Menopause   
Mean age at menopause (SD) 350 48.7 (6.4) 
Health status   
Chronic illness (%)   
None 135 38.6 
1 chronic illness 117 33.4 
 2 or more illnesses 98 28.0 
SF12    
Mean MCS score (SD) 350 54.8 (6.9) 
Mean PCS score (SD) 350 47.2 (9.1) 
Sleep (GSDS)   
Mean sleep latency score
b 
 (SD)  334 1.7 (2.2) 
Mean sleep quality score
b  
(SD) 321 2.5 (1.9) 
Mean sleep quantity score
b 
 (SD) 326 1.8 (0.8) 
Mean daytime sleepiness score
b 
 (SD) 317 1.9 (0.8) 
Mean drugs as a sleep aid score
b 
 (SD) 330 1.2 (0.5) 
Mean sleep maintenance score
b 
 (SD) 329 4.2 (2.5) 
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Mean early waking score
b 
 (SD) 327 2.7 (2.6) 
Mean GSDS score
 
 (SD) 310 32.2 (19.0) 
a
 Sample size varies due to missing data 
b 
Mean scores represent the average number of days in the past week with that sleep problem   
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TABLE 2. PEARSON’S CORRELATIONS BETWEEN CONTINUOUS VARIABLES 
 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 
1. Age 1.00         
2. Chronic illness 0.09 1.00        
3. GSDS -0.09 0.28** 1.00       
4. BMI -0.06 0.17** 0.12* 1.00      
5. Overall activity  -0.02 -0.25** -0.32** -0.35** 1.00     
6. Exercise  -0.01 0.19** 0.19** 0.25** -0.48* 1.00    
7. Age at menopause 0.03 -0.17** -0.17** -0.08 -0.11* -0.04 1.00   
8. MCS  0.14* -0.12* -0.29** -0.01 0.14** -0.17** 0.06 1.00  
9. PCS  -0.11* -0.42** -0.29** -0.30** 0.44** -0.33** 0.12* -0.07 1.00 
Age, age in years; Chronic illness, number of chronic illnesses; GSDS, General Sleep Disturbance Scale; BMI, Body Mass Index; 
Overall activity, overall level of physical activity (rating from 0-10); Exercise, number of exercise days in the last month; Age 
(menopause), age at time of menopause; MCS, Mental Component Summary score, SF-12; PCS, Physical Component Summary 
score, SF-12. * p<0.05 ** p<0.01
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TABLE 3. SLEEP DISTURBANCE IN MIDLIFE AND OLDER WOMEN, AS A FUNCTION OF DEMOGRAPHIC 
CHARACTERISTICS, LIFESTYLE FACTORS, AND SELF-REPORTED HEALTH FACTORS (N = 322) 
a
 
Variable Model 1  
B (SE) 
Model 2 
B (SE) 
Model 3 
B (SE) 
Model 4 
B (SE) 
Demographic characteristics     
Country of birth     
Elsewhere - - - - 
Australia  -4.98 (3.11) -3.85 (2.92) -4.61 (2.87) -4.21 (2.79) 
Geographic area (urban/rural)     
Rural  - - - - 
Urban  3.36 (2.14) 3.75 (2.00) 2.61 (1.98) 2.18 (1.92) 
Employment     
Retired - - - - 
Employed  -1.48 (2.58) -1.25 (2.41) 0.24 (2.42) 0.39 (2.35) 
Domestic duties  2.00 (3.00) 1.04 (2.81) 1.68 (2.76) 0.65 (2.69) 
Unemployed/disability support pension 25.41 (6.01)* 22.08 (5.61)* 23.48 (5.51)* 18.69 (5.48)* 
Income     
High  - - - - 
Middle  -4.79 (3.48) -4.89 (3.28) -3.32 (3.82) -4.03 (3.14) 
Low  0.47 (4.10) -2.87 (3.89) -5.19 (3.22) -2.29 (3.72) 
Modifiable lifestyle factors     
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General activity      
Very active  - - - 
Moderately active  6.24 (3.20) 6.10 (3.14) 4.76 (3.06) 
Mildly active  4.04 (3.92) 6.10 (3.14) 2.00 (3.75) 
Sedentary  32.12 (7.15)* 28.08 (7.09)* 23.84 (6.93)* 
Exercise in the past month   0.05 (0.82) 0.26 (0.81) 0.05 (0.78) 
Overall activity (0-10)  -1.96 (0.67)* -1.63 (0.66)* -1.24 (0.66) 
BMI  0.07 (0.19) 0.00 (0.19) -0.02 (0.18) 
Menopause     
Age at menopause (years)   -0.35 (0.15)* -0.29 (0.15) 
Health status      
Chronic illness (0-7)   2.68 (0.99)* 1.38 (1.03) 
MCS    -0.60 (0.14)* 
PCS    -0.32 (0.13)* 
Adjusted R squared 8.2% 21.0% 24.1% 28.8% 
a
 Regression coefficients from general linear models 
* p < 0.05 
 
 
 
